Limb-Shaking Transient Ischemic Attack Induced by Middle Cerebral Artery Stenosis
A 71-year-old female presented with a 3-month history of episodic shaking movements of the left leg. She had a history of hypertension for the past 10 years. These recurrent episodes would usually begin with a sensation of 'weakness' involving predominantly her left leg, and at times, the left arm. This was followed by the involuntary, focal, arrhythmic shaking movements of her left leg for about 30-45 s without spread to other limbs or body parts. The whole event would last for less than 5 min. Her consciousness was not impaired during the attacks. These attacks would occur during prolonged standing and walking. There were 4-5 attacks per day with increased frequency in the last month. The general physical and neurological examinations were normal. Her blood pressure was 155/70 mm Hg and there was no orthostatic hypotension. The ambulatory electroencephalographic monitoring was normal. Diffusion-weighted MRI revealed hyperintense lesions in the right border zone between the anterior cerebral artery (ACA) and middle cerebral artery (MCA) ( fi g. 1 a). Magnetic resonance angiogram showed severe focal stenosis of the right MCA and absence of bilateral ACA ( fi g. 1 b). Perfusion CT showed delayed time to peak and mean transit time, increased relative cerebral blood fl ow, and slightly decreased relative cerebral blood fl ow in right anterior frontal lobe, the right anterior and posterior border zone and the right basal ganglia ( fi g. 1 c). Digital substraction angiography showed severe focal stenosis of the M1 segment of the right MCA and absence of bilateral ACA. The right border zone (between ACA and MCA) was shifted internally, suggestive of the right ACA territory being compensated partially by the leptomeningeal collateral vessels from the right MCA ( fi g. 1 d). Extracranial segment of the right internal carotid artery was normal. The patient was diagnosed as a case of transient ischemic attack (TIA), secondary to right MCA stenosis. The patient was treated with 300 mg of acetylsalicylic acid and 75 mg of clopidogrel once daily and advised to avoid sudden change in posture. Her blood pressure was maintained at a higher level (systolic blood pressure: 150-170 mm Hg, and diastolic blood pressure: 90-100 mm Hg) to avoid hypoperfusion. The follow-up evaluation after 3 months revealed signifi cant improvement in the frequency and intensity of limb-shaking attacks. We recommended angioplasty and stenting of the right MCA, but the patient refused it.
Discussion
Limb-shaking TIA has been reported as an unusual type of TIA, most commonly caused by transient cerebral ischemia due to severe stenosis or occlusion of an extracranial internal carotid artery [1] [2] [3] . Recently, Han et al. [4] reported that ACA stenosis can also induce limb-shaking TIA. A shaking limb episode has been described as 'a brief, involuntary, coarse, irregular wavering movement or tremble' involving arm-hand alone or arm-hand and leg together [2] .
The precise mechanism by which focal ischemia causes limb shaking is unknown. The generally accepted view is that the limbshaking TIA is caused by transient cerebral ischemia resulting from a low perfusion hemodynamic state due to severe extracranial and/ or intracranial carotid occlusive disease affecting primarily the border zone between the ACA and the MCA territory [5, 6] . Orthostatic position change, long standing position, neck extension, or hypotension induced by antihypertensive medication have been reported to trigger these involuntary movements, which suggests low perfusion hemodynamic mechanism [1, 5] . Brain perfusion can be analyzed by several diagnostic methods, such as CT, MRI, SPECT and PET. Ultrasound may also be useful in assessing brain perfusion on bedside in critically ill patients by using bolus perfusion harmonic imaging [7] . We used perfusion CT, which demonstrated the hypoperfusion affecting the right border zone between the ACA and MCA. In this case, the 'criminal lesion' was the severe focal stenosis of the M1 segment of the right MCA and absence of bilateral ACA, which induced hypoperfusion in the border zone between the ACA and MCA. Previous studies also suggested that a poor leptomeningeal collateral circulation might be a precondition for limb-shaking TIA [8, 9] .
To our knowledge this is the fi rst case report in which limbshaking TIAs were caused by MCA stenosis. Our experience with this patient indicates that the combination of cerebral blood fl ow studies and cerebral angiography may facilitate identifi cation of patients with limb-shaking TIA caused by intracranial artery stenosis.
